Physicochemical basis of increased bioavailability of a poorly water-soluble drug following oral administration as organic solutions.
The physicochemical basis of improvement of the bioavailability of a poorly water-soluble drug [REV 5901; alpha-pentyl-3-(2-quinolinylmethoxy)benzenemethanol; 1] after oral administration as organic solutions was investigated. The drug, which exists in solid and metastable liquid forms, had a pKa value of 3.7 and a solubility of approximately 0.002 mg/mL in water (pH approximately 6) at 37 degrees C. It had appreciable aqueous solubility only at pH values less than 2. The dissolution rate of 1 at pH values greater than 3 was practically zero. On dilution of the water-miscible organic solutions (polyethylene glycol 400 and polysorbate 80) of 1 with aqueous media, the drug instantaneously formed saturated solutions and the excess drug separated as emulsified oily globules. The dispersibility of the globules improved in the presence of surfactants. The average globule size of the oily form of 1 was 1.6 micron or less, as compared with a particle size of 5-10 microns for the solids. Thus, a high surface area of 1 was obtained after oral intake of water-miscible organic solutions. Although 1 was practically insoluble under intestinal pH conditions, its solubility was greatly increased in the presence of bile salts, lecithin, and lipid-digestion mixtures. The high surface area of 1 separating from organic solutions would facilitate its dissolution rate in the presence of biological surfactants and lipids and, therefore, would increase its bioavailability.